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Short communication followed by I min during which the disrupted cells and oscillator probe were cooled in ice water. The preparation was then centrifuged at 40000 g for I h at 4 "C, and the supernatant was stored on ice. Determination of naphthalene oxygenase. The spectrophotometric method of Shamsuzzaman & Barnsley (1g74a) using whole cells was employed. The results were not corrected for salicylate accumulation and therefore represent minimal values.
Determination of salicylate hydroxylase (EC. I .14.13. I). Method I. A procedure similar to that of Yamamoto et al. (1965) was used. To 2-45 ml phosphate buffer pH 7-0 at 25 "C were added 0.1 ml FAD (0.3 mM), 0.05 ml cell extract, 0-2 ml NADH (15 mM) and 0.2 ml sodium salicylate (1-5 mM), and the rate of decrease in extinction at 340 nm was measured. The rate was corrected for the rate of oxidation of NADH which occurred independently of added salicylate, and enzymic activity was calculated using an extinction coefficient of 6-22 mM-l cm-? The concentration of FAD used in this determination (10 ,UM) is very much higher than the K,,, (0.07 ,UM) reported by Yamamoto et al. (1965) for the purified enzyme from a Pseudomonas species. Though added FAD was not always necessary to give the maximum rate of reaction with extracts of NCIBg816, it was invariably required with extracts of PpG7. Extracts of ATCCI7483 appeared to contain no enzymic activity when assayed by this method, and so the following polarographic determination was used.
Method 2. To 1.85 ml of phosphate buffer pH 7.0 at 25 "C were added 0.033 ml FAD (0.6 mM), 0.033 ml NADH (6.0 mM) and 0.05 ml of cell extract. The salicylate-independent rate of oxygen uptake was measured for 2 min, and then 0.033 ml sodium salicylate (6.0 mM) was added. The rate of oxygen uptake was measured, corrected for the salicylate-independent uptake, and the enzymic activity was calculated assuming an initial O2 concentration of 0.25 mM.
Determination of other enzymes. Salicylaldehyde dehydrogenase and I ,2-dihydroxynaphthalene oxygenase (Shamsuzzaman & Barnsley, I 974 b), catechol I ,z-dioxygenase (EC. I . 13. I I . I) (Hegeman, 1966) and catechol 2,3-dioxygenase (EC. I . 13. I I .2) (Feist & Hegeman, 1969) were determined by published methods. Catechol 2,3-dioxygenase was determined immediately a supernatant was obtained. RESULTS Table I gives the levels of enzymes in whole cells and extracts of ~~1~9 8 1 6 , ATCCI7483 and PpG7, respectively, under various conditions of growth. In all cases the presence of 2-aminobenzoate or salicylate caused the induction of naphthalene oxygenase, I ,a-dihydroxynaphthalene oxygenase, salicylaldehyde dehydrogenase, and salicylate hydroxylase. In ATCCI 7483 and PPG7, catechol 2,3-dioxygenase was also induced. 2-Aminobenzoate must have induced gratuitously for its concentration in the medium, determined as described by Shamsuzzaman & Barnsley (I974a) , remained unchanged during the growth of the culture to the stationary phase. Gratuitous induction of salicylate hydroxylase in Nc1~9816 was not noted earlier because extracts were not fortified with FAD.
A N D DISCUSSION
The induction of all these enzymes by a gratuitous inducer also suggests that they may be co-ordinately induced, but confirmation of this in terms of a constant proportionality of enzyme levels and a common time course of induction (compare Ornston, 1966 ) is lacking due to technical difficulties in the measurement of theactivities of enzymes in complex mixtures.
The possibility of the co-ordinate regulation of the enzymes which convert naphthalene to a-hydroxymuconic semialdehyde is of particular interest as Dunn & Gunsalus (1973) 
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have demonstrated that the genes which specify the enzymes for these reactions in PPG7 are plasmid borne. Enzymes further along the degradative pathway have not been examined, but Chakrabarty (1972) showed that in certain other pseudomonads the genes for salicylate degradation through catechol and the meta pathway are also plasmid borne. An extension of the present observations and an examination of the possible homology of the naphthalene and salicylate plasmids would be of the greatest interest.
Note added in proof. Dr P. A. Williams kindly informed the author (personal communication) of his use of 1 0 % acetone to stabilize catechol 2,3-dioxygenase in extracts of ~~1~9 8 1 6 , but I have not been able to confirm the induction of this enzyme.
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